Pattern activities have a crucial role in supporting early academic and language skills related to cognitive development, as they play a key role in understanding mathematical ideas and relationships, and in understanding the order, logic and concepts of mathematics. From this point of view, the research was conducted to investigate the effect of the Pattern-based Mathematics Education Program on the early academic and language skills of 61-72-month-old preschoolers. Quasi-experimental design with pretest-posttest control group was used in the study. Forty children, 20 for the experiment and 20 for the control group, constituted the sample. In the experimental and control groups, there were 61-72-month-old children who had not received any special mathematics education and were showing normal developmental characteristics; while attending one of the pre-school education centers in two different campuses of a public university in Besiktas and Esenler districts in the city of Istanbul, Turkey. In the study, General Information Form and Kaufman Survey of Early Academic and Language Skills" were used as data collection tools. A total of eight weeks 'Pattern-based Mathematics Education Program' was applied to the children in the experimental group, five days a week. Kaufman Survey of Early Academic and Language Skills was administered as pre-test and post-test to the experimental and control groups. The same test was given to the experimental group as retention test three weeks after the post-test. In this study, which was limited to the activities presented in the Pattern-based Mathematics Education Program, it was determined that the Pattern-based Mathematics Education Program was effective in supporting the early academic and language skills of 61-72 month old preschoolers.
INTRODUCTION
The essence of mathematics lies in relationships and transformations that lead to patterns and generalizations (Warren, 2005) . Mathematics, while investigating and reasoning the accuracy of claims about relations between *Corresponding author. E-mail: ozgunuyanik@gmail.com.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License objects (Carpenter, et al., 2003) , plays a key role in finding out the pattern, mathematical ideas and relationships while providing and understanding of the order, logic and concepts of mathematics (Burns, 2015; Hargreaves et al., 1998) . Therefore, mathematics can be named as the science of patterns (Lan-Ma, 2007) . Pattern has been defined as noticeable levels of powerful arrangements with numbers, words and figures (Birken and Coon, 2008) ; the number associated with each other is defined as the fact that space or measurement variables contain predictable regularity (Mulligan and Mitchelmore, 2013) . At this point, patterns emphasize the existence of an order and rule in mathematics (Billstein et al., 2016) . The patterns are grouped into three main categories: repeating, growing and relationship (Smith, 2009) . Repeating patterns are divided into three groups: linear, circle and hopscotch (Papic, 2007) . The changing patterns are grouped in three ways as fixed, increasing and decreasing (Olkun and Yeşildere, 2007) . On the side of individuals, patterns are discovered in four stages: recognizing the pattern, defining the pattern, continuing the pattern and producing a new pattern as the final stage (Copley, 2000; Smith, 2009 ). Steps such as recognition, continuation and creation of patterns are very important capabilities in seeing mathematical relations, making generalizations and understanding the layout of mathematics (Burns, 2015) . For this reason, the National Council of Teachers of Mathematics [NCTM] (2000) suggests that children should be able to make advanced generalizations by emphasizing the development of reasoning in terms of geometric and numerical patterns, and to make pattern activities in which they can present patterns in verbal, tabular and graphical form. In Turkey, the Ministry of Education Pre-School Education Program (2013) children are expected to gain skills in supporting their cognitive development by "creating a pattern with models looking at the object, saying the rule in the resulting pattern of at most three elements, saying the item left missing in a pattern, completing or creating a unique pattern with objects". Papic et al. (2011) , in their study investigating the patterning strategies of children from 3 years and nine months to five years of age, found that children were successful in recognizing patterns in various spatial patterns even at very young ages. In early childhood, children can easily participate in pattern activities in mathematics, science, music, movement and art sessions by using real objects, themselves and pattern cards; thus they gain experience in patterns. With the help of such process, children are able to notice, identify, continue the existing pattern and produce a new one (Charlesworth and Lind, 2007; Copley, 2000; Smith, 2009) .
If children experience the activities related to the pattern from the early period, it can be seen that they begin to perceive patterns indirectly around two years. They can define simple patterns at the age of three and can place the appropriate element to the space in the repeating pattern of two units. At the age of four years, two-unit repetition pattern can be copied and expanded without looking at the model. They can expand simple repetition patterns at five years of age. At the age of six, they define the smallest repeating unit in the repeating pattern, and at seven years of age, they can explain the number patterns and translate it into geometric or numerical representations (Sarama and Clements, 2009 ). This developmental process also contributes to the development of algebraic and functional thinking in children (Copley, 2000; Smith, 2009) . Pattern activities also contribute to the development of skills such as sequencing, and basic numerical processing (Papic and Mulligan, 2005) and in the development of cognitive abilities such as reasoning, communication, association and problem solving (Papic and Mulligan, 2005; Warren and Cooper, 2006) . Children explore mathematical concepts while working with pattern activities (Charlesworth and Lind, 2007; Copley, 2000) and can judge the relationship between variables in patterns (English, 2004) . Apart from these, the patterns also provide a sense of number. Repetition patterns are seen as a prerequisite for number theory and generalization (Smith, 2009) . A child who perceives the repetition unit can start the algebra, which is isolated from a concrete situation, by analyzing the numbers and the relations between them (Charlesworth and Lind, 2007; Copley, 2000; Smith, 2009) . Since algebra studies of numbers and arithmetic can improve both the arithmetic and algebraic reasoning of children, it can facilitate the development of a positive tendency for mathematics problems from early ages (Diezmann et al., 2001) . Therefore, the importance of patterns in the discovery and understanding of mathematical concepts in preschool period is great.
In the context of early literacy skills that constitute another sub-field of academic skills, skills such as verbal language skills and articulation, alphabet knowledge, phonological awareness and writing skills are included ( Neuman and Dickinson, 2002) . In the definition of patterns, there is an identification status with the process of auditory, visual and psychomotor discovery (Charlesworth, 2000 : 190 as cited in Waters, 2004 . Specifically, the identification of patterns with the audiovisual and visual exploration process can be considered within the scope of early literacy skills. Music patterns in the form of lullabies, lyrics or melodies created in line with the successive sounds or words within the patterns (Geist et al., 2012) can support the increase in children's capacity to understand patterns not only visually but also auditory (Zentner and Eerola, 2010) . Regular repetition of lullaby, rhyme, lyrics or melodies can improve children's various concepts, affective and language development, and motor skills (Gök Çolak, 2016) . Considering the concept of pattern as an intertwined concept of music and using music patterns in mathematical pattern studies (Edelson and Johnson, 2003; Geist et al., 2012; Zentner and Eerola, 2010) can help children's development of their basic sound, intonation and rhythmic vocabulary. In addition, children gain intonation and rhythm skills in parallel with the development of speaking, listening, speaking, reading and writing skills (Etopio, 2009) .
In the literature, it is observed that researches with preschoolers in terms of pattern skills are rare; nevertheless, Papic (2007) found that most of the children were able to construct, expand, describe, and verify patterns because of the interviews with children who had been attending to kindergarten for two years and had never experienced any growing patterns. Papic (2015) developed the Early Mathematical Patterning Assessment (EMPA) scale which aims to measure mathematical thinking and patterning skills of children aged between four and five years. Warren (2005) aims to reveal how young children generalize repeating and changing patterns and how they symbolize these generalizations. On the other hand, Kesicioğlu (2013) examined mathematical pattern skills of preschoolers in terms of various variables. In addition, two studies investigating the effect of educational activities related to the concept of pattern including games and books in order to increase the level of knowledge and experience of preschoolers in terms of pattern skills were found (Gök-Çolak, 2016) .
While there are studies examining patterns and supporting early language skills and academic achievement, no studies in Turkey have been found specifically examining the impact of pattern activities on preschoolers' academic and language skills addressing these skills as a whole. In recent years, the study of alternative approaches to support early academic and language skills and deficiencies in the creation of patternbased educational programs reveal the importance of this research. At the same time, it is thought that patternbased mathematics education program will be helpful in giving teachers a different perspective and will contribute to the studies in this field. In this context, the main hypothesis was determined in this study, which was conducted to investigate the effect of the Pattern-based Mathematics Education Program on early academic and language skills of 61-72 month old preschoolers:
"Is there a significant difference (p<0.05) between the children in the experimental group in which the Patternbased Mathematics Education Program is applied and the posttest scores of the children in the control group in which the current education program is applied in terms of vocabulary, numbers, letters, words and articulation subtests"?
METHODOLOGY

Research design
In order to investigate the effect of Pattern-based Mathematics Kandir et al. 737 Education Program on early academic and language skills of 61-72 months old preschoolers, quasi-experimental design with pretestposttest control group was used. Since it is difficult for children to be assigned to groups as neutral in educational settings, quasiexperimental designs are preferred in which groups can be matched from certain variables (Gay et al., 2005) . Therefore, quasiexperimental design was used in this study. In the study, 2x3 mixed patterns including pre-test, post-test and retention test were used with the experimental and control groups. In the mixed design (Split-plot factorial design), there are at least two variables of which effect is examined on the dependent variable. One of them defines the different experimental process conditions formed by the neutral groups and the other defines the repetitive measurements of the subjects at different times (pre-test, post-test, retention test) (Büyüköztürk et al., 2011) . In this study; between-groups variable defines "experimental and control groups" within-groups variable defines "pre-test, post-test, retention tests".
Sampling
In the study group of the research, the preschool education institutions of the universities were listed first. The schools in the list were examined by the researchers and interviews were made with the school administrators and kindergarten teachers and information was taken on whether a special training program was applied on any subject. According to this, preschool classes on which no specific education program had been implemented were listed. In addition, care was taken to ensure that the children included in the study group were willing to participate in the study by obtaining parental consent. According to this, K1 Preschool Education Unit, which is not included in any education program determined by purposive, sampling method, which is in the campus of a state university volunteering to participate in the research, as experimental group. The K2 Preschool Education Unit, located on the other campus of the same university, was also selected as the control group. The study group included 20 children (6 girls-14 boys) in the experimental group and 40 children (11 girls-9 boys) in the control group. In the research, 30% of the children in the experimental group were girls and 70% were boys; 35% were first child, 15% were the middle child, 50% were the last child. It is seen that 35% were the only child and 65% had 1-4 siblings. 55 and 40% of the parents of the children were 39 and under, respectively; 45 and 60% were 40 and over, respectively. Twenty percent of parents had high school and lower degree, 35% had bachelor's degree and 45% had master's degree.
Fifty-five percent of the children in the control group were female and 45% were male. It was seen that 50% were the first child, 5% were the middle child and 45% were the last child. Sixtyfive of the parents and 55% of the parents of the children were 39 and under; 35 and 45% were 40 and over. Twenty-five of the mothers of the children had high school or lower degree, 65% had bachelor's degree and 15% had master's degrees, while 25% of the fathers of the children in the control group had high school and lower degree, 55% had bachelor's degree and 20% had master's degree.
In order to test the effectiveness of the method / program applied in experimental studies, it is necessary to determine whether there is a significant difference between the groups in terms of the effect of the groups on the effect investigated (Heppner et al., 2008) . Table 1 shows that there was no statistically significant difference according to the results of Kaufman Survey of Early Academic and Language Skills of children in the experimental and control groups as pre-test: Vocabulary (U = -0.628, p> 0.05), Numbers, Letters, Words (U = -0.177, p> 0.05) Articulation Survey (U = -0.163, p> 0.05), K-SEALS (U = -0.136, p>0.05). According to this result, it can be said that the experimental and control groups had similar characteristics in terms of early academic and language skills. This also shows that the experimental and control groups were homogeneous.
Data collection tools
In the study, in order to collect demographical information about the children "Personal Information Form" and Kaufman Survey of Early Academic and Language Skills (K-SEALS) to test the children's early academic and language skills were used.
Personal information form
In order to collect personal information about children, a personal information form, which was developed by the researchers, was used to collect information such as birth date, gender, number of siblings, age of parents, and level of education. Personal information forms were filled by the researchers for each child depending on the information in the personal development files of the children in schools.
Kaufman survey of early academic and language skills -K-SEALS
Kaufman Survey of Early Academic and Language Skills original form was developed by Kaufman and Kaufman (1993) and provides assessment of early language, cognitive competence and academic skills of children aged 36-83 months. K-SEALS consists of three sub-tests, four sub-tests, and an Early Academic and Language Skills Composite, which includes the children's early academic and language skills, Word Knowledge, Numbers, Letters and Words and Articulation Survey. It is applied in a quiet and comfortable environment. When the test is applied, each item illustration in the easel is shown to the children, the instruction of the item is read aloud and expected to be answered by the children. For each correct answer, one score is recorded in the test registration form and zero (0) point for each incorrect answer. The test consists of 90 items and it took 15-25 min for each child to apply. The raw score for each subtest is the number of items correctly answered (Kaufman and Kaufman, 1993) . In Turkey Uyanık and Kandır (2014) adapted K-SEALS according to the Turkish children and confirmatory factor analysis according to the total it was determined the one-dimensional factor structure was verified. The KR-20 reliability coefficient for K-SEALS was found to be 0.971 and the item total correlation coefficient of the majority of the items was at a high level of reliability. The test retest correlation for K-SEALS total was set at .908. The relationship between the two test results was found to be significant at p <0.01 level. The researchers individually in a quiet environment administered the test with each child.
Pattern-based mathematics education program (PMEP)
In the Pattern-based Mathematics Education Program, 61-72-month-old children were taken as a basis to raise awareness about the concept of pattern. The philosophy of the program was primarily based on the different views and approaches of theorists such as Rousseau, Montessori, Piaget, Vygotsky, Gardner, Hebb and Dienes. At the same time, theoretical framework of the education program has been established by taking into consideration the literature related to pattern skills and programs implemented worldwide such as Montessori, High Scope, Regio Emilia, Waldorf and "The Big Math for Little Kids" (Balfanz et al., 2003) , "Building Blocks" (Clements and Sarama, 2007) , and "Number Worlds" (Griffin, 2004) and the gains and indicators included in Turkish Ministry of National Education Preschool Education Program (2013). Based on this, specific gains related to the pattern and which can be added to the program have been prepared. According to the theoretical framework, the program aims to contribute to the mathematical thinking skills by supporting the children's ability to discover, recognize, copy, find the unit of the pattern, continue the pattern and create a unique pattern. Children's sense of curiosity and discovery, and active participation in the program is considered as a whole including daily life, play and mathematics. This educational program that allows children discover patterns, repeat basic areas, including changing and relationship patterns and creating various learning experiences with different forms of activities such as number, shape, sound and movement. The activities in the program were prepared from simple to complex, from concrete to abstract, sequential and spiral by focusing on the developmental characteristics of children. In the program, children are encouraged to have an opportunity to gain awareness about the concept of pattern with their senses by discovering, recognizing and understanding the unnoticed patterns around them. At the same time, the implementation of pattern activities for various sense organs allows children to acquire skills such as conversion of patterns to different senses (audio-visual, visual-audio, etc.), as well as inter-dimension transformation (converting the three-dimensional pattern into two dimensions, etc.). Pattern-based mathematics activities are integrated with Turkish, music, play, science, movement, drama, reading, writing and art activities, aiming to improve the awareness of pattern and mathematics that exist in daily life and which are related to other disciplines. In addition, children are given the opportunity to work as individual, in small or large groups. The program was designed in accordance with the mathematical process standards including basic mathematical concepts and skills to be acquired in early childhood and in accordance with the development of cognitive abilities and integrated into Turkish Ministry of National Education Preschool Education Program. The Pattern-based Mathematics Education Program was sent to five field experts and finalized after the scope was validated. Pattern-based Mathematics Education Program consists of materials as follows: program summary, educator resource set, in-class educational activities, parent education activities, evaluation forms. The Pattern-based Mathematics Education Program consists of 40 activities for a period of eight weeks, five days a week. Approximately 20 min were spent for each activity. Twenty activities from the repetition pattern, which the children found easier, 13 activities from changing patterns and 7 activities from the relationship pattern, were prepared by considering developmentally appropriate practices. Within the scope of these types of activities, in 14 activities, there were number patterns, in 14 activities, there were shape patterns, in 12 activities there were sound patterns and in 8 activities there were movement patterns. Therefore, Pattern-based Mathematics Education Program is an educational program that allows children to use all their senses effectively with activities created in different forms, including sound, shape, number and movement. Implementation of pattern activities for various sensory organs allows the acquisition of skills such as changing patterns of different senses (audio-visual, visual-audio, etc.) as well as inter-dimensional conversion (conversion of three-dimensional pattern into two, etc.). For example, the educator prepares a circular track with the help of electrical bands consisting of a rectangle, circle and trianglerepeating units. Here, children are provided with opportunities for recognizing cyclical patterns and the repeating units. The educator asks the children to tell each name when it comes to each shape and to make the same shape with their hands. In this way, children turn patterns into movement as they describe their patterns verbally. In another activity, children are expected to make the pattern drawn on the paper with blocks or legos, wherein the skill of transforming of the two-dimensional pattern to three-dimensional is achieved. The pattern of the activity is given in Figure 1 . After the researchers administered the pre-tests, the teacher of the experimental group applied Pattern-based Mathematics Education Program to the children in order to eliminate the difference between the teacher and the researcher. During the pretest administration, the researchers provided information to the volunteer teacher who was in the experimental group regarding the characteristics of the Pattern-based Mathematics Education Program, gains and indicators in the program, arrangement of the learning environment, learning and evaluation processes in the Kandir et al. 739 program and the methods and techniques to be used during the implementation. The activities planned to be implemented were explained to the teacher in the experimental group by the researchers by organizing the educational environment one day in advance and the materials were explained together with their intended use. Furthermore, the teacher was informed about parent involvement activities, evaluation forms and how to implement educational processes. After researchers showed the implementation procedure to the teacher, the teacher was asked to apply the activities according to the steps in order, the activities were re-played under the supervision of the researchers, and it was role-played to be prepared for the actual implementation. The education program was implemented five days a week for eight weeks and feedback was given to the teacher after each application. In the control group, the kindergarten teacher in its natural flow implemented the program by continuing the implementation of the existing education program.
Data analysis
In the study, descriptive statistics such as frequency and percentage were used to evaluate demographic characteristics of children. Due to the normality test [Kolmogorov-Smirnoff (K-S)] of the scores obtained from Kaufman Survey of Early Academic and Language Skills, Mann-Whitney U Test was used for investigating the differences between groups and Wilcoxon Signed Rank Test was used for within group comparisons. While examining the differences between the groups; .05 was used as the level of significance and it was reported that there was no significant difference between the groups in the case of p>0.05.
FINDINGS
The results of the research conducted in order to investigate the effect of Pattern-based Mathematics Education Program on early academic and language skills of 61-72-month-old preschoolers are presented in tables. Table 2 shows that the difference between the pretest and posttest scores of preschoolers attending the Pattern-based Mathematics Education Program in terms of the subtests of Kaufman Survey of Early Academic and Language Skills was significant (p<0.05) as follows: Vocabulary (z = -3.633), Numbers, Letters and Words (z = -2.933), Articulation Survey (z = -3.42) and K-SEALS Total (z = -3.737). It is observed that this difference was in favor of the posttest mean scores.
According to Table 3 , the difference between the posttest and retention test scores of the experimental group children was not significant (p>0.05) in terms of the subtests of K-SEALS: Vocabulary (z=-1.457), Numbers, Letters and Words (z=-0.208), Articulation Survey (z=-0.597) and K-SEALS Total (z=-0.879). Table 4 shows no significant difference (p> 0.05) between the pretest and posttest scores of children in the control group in terms of the subtests of K-SEALS: Vocabulary (z = -0.745), Numbers, Letters and Words (z = -0.592), Articulation Survey (z = -1.177) and K-SEALS Total (z = -1.07). When the mean scores of the children in the control group were taken into consideration, there was an increase in the posttest scores. It is thought that this could be due to the result of the acquisition of (2013) applied to children and the normal course of improvement in children's academic and language skills during the research process. Table 5 presents a significant difference in favor of the experimental group when the researchers sought for difference between the posttest scores of children in the study group in terms of the subtests of K-SEALS: Vocabulary (U=-2.442, p>0.05), Numbers, Letters and Words (U=-2.22, p>0.05) Articulation Survey (U=-2.42, p>0.05), K-SEALS Total (U=-2.878, p>0.05). It can be argued that Pattern-based Mathematics Education Program is effective on preschoolers' early academic and language skills in the light of this result.
DISCUSSION
Early learning experiences play a critical role in children's lifelong learning (Clements and Sarama, 2011) . Especially short and long-term effects are seen in cognitive and social development of children who are included in qualified education programs in early childhood (Jackman, 2012) . The characteristics of pattern functions and algebra are a guiding task for teachers who want to develop preschool class activities that are fun, and children can participate tirelessly (Smith, 2009) . Children can develop critical thinking and problem-solving skills when working with pattern activities. At the same time, patterns and relationships are an important concept in understanding and generalizing mathematical thinking with blocks or legos, wherein the skill of transforming of the two -dimensional pattern to three-dimensional is achieved. The pattern of the activity is given in Figure 1 . and relationships, in developing reasoning skills (Papic and Mulligan, 2005) , and in understanding the order and logic of mathematics (Burns, 2015) . Patterns include counting and operation skills by their structure and children can use mathematical concepts and develop matching, sorting, grouping and comparison skills (Papic and Mulligan, 2005; Palabıyık and Akkuş-İspir, 2011) . In this study, which investigates the effect of Pattern-based Mathematics Education Program on 61-72 month old children's early academic and language skills, a statistically significant difference (p <0.05) was found in favor of the experimental group. This was so when the researchers compared the posttest results of Kaufman Survey of Early Academic and Language Skills (Vocabulary, Numbers, Letters and Words, Articulation Survey and K-SEALS Total). Other independent variables, which were not observed and/or controlled by the researchers prior to the implementation, might have contributed slightly to this finding but this is the case for the quasi-experimental design (Cook and Campbell, 1979) . In the case of the control group, there was no statistically significant difference (p>0.05) between the pretest and posttest scores of the Kaufman Survey of Early Academic and Language Skills (Vocabulary, Numbers, Letters and Words, Articulation Survey and K-SEALS total). In this study, which is limited to the number of children in the study group and activities in the Patternbased Mathematics Education Program, it was found that the Pattern-based Mathematics Education Program was effective in supporting the early academic and language skills of 61-72-month-old preschoolers. In Pattern-based Mathematics Education Program, there were efforts to provide enriched environments for children, to ensure active participation, to have activities to support all developmental domains, to create awareness about the concept of pattern, to associate mathematical concepts with daily life and to discover that mathematics is in every aspect of life. In the program, activities involving all sensory organs and the ability to find the logical relationship between words, classification of objects, concepts or events, cause-effect relation, the ability to see the relationship between words and sentences, and find the logical relationship between words, especially given the children in sound (music) patterns classifying the elements in the pattern. This established the cause-effect relationship and exploring the logical relationship in the elements of the pattern, making activities to generalize the pattern have an effect on the development of early academic and language skills of the children in the experimental group. At the same time, the integration of activities in the program with fields such as science, art, music and games and the inclusion of pattern forms for all sense organs can be considered as the reason for this result. Parallel findings have been reported in the literature. For example, Gök-Çolak (2016) found that the Patternbased Mathematics Education Program had a positive effect on verbal and numerical reasoning skills of 61-72-month-old children. Papic (2007) found that a six-month early intervention program focusing on repetitive, spatial patterns had an impact on children's early number skills. Mulligan et al. (2008a) found that the PASMAP (Pattern and Structure Mathematics Awareness Project) project, which was related to the concept of pattern and the place of pattern and algebra in mathematics programs, contributed positively to children's mathematical skills. Rittle-Johnson et al. (2016) pointed out that early repeating patterning activities predicted children's mathematics knowledge and development. Recently, as an outcome of the longitudinal studies carried out by Nguyen et al. (2016) and Rittle-Johnson et al. (2017) it was stated that working with repeating patterns in early childhood predicted children's mathematics achievement at fifth and sixth grades. Likewise, it has also been reported that awareness raising on patterns and relationships were positively correlated with mathematical achievement (Booth and Thomas, 2000; Mulligan and Mitchelmore, 2009) , analogical reasoning (English, 2004) , mathematical reasoning (Mulligan et al., 2008b; Papic, 2015; Warren and Cooper, 2008) . In addition, it was found out that pattern awareness in children influenced the understanding of number concepts and processes such as counting, distribution and numbering (Mason et al., 2009; Thomas et al., 2002) .
On the other hand, Kidd et al. (2013) carried out a research on a pattern-based education program for elementary school students and concluded that the subjects benefited highly from the education while Kidd et al. (2014) reported that patterning instruction had large, fully mediated effects on both reading and mathematics in their research on the first graders.
Considering the concept of pattern as a nested concept of music and using music patterns in mathematical pattern studies (Edelson and Johnson, 2003; Geist et al., 2012; Zentner and Eerola, 2010) , it has been reported that it children's vocabulary enhanced (Moyeda et al., 2006) . In addition, developments were seen in language skills (Marin, 2009) , phonological awareness, vocabulary, semantics, syntax and phonetics (Curtis, 2007) when children participated in activities including rhythm, songs and games. These studies are likely to support the idea that Pattern-based Mathematics Education Program affected children's acquisition of skills related to vocabulary, articulation and phonology.
Conclusion
In the light of the conclusions we draw from our findings, the following implications may be presented:
(i) Policy makers, teacher training institutions, researchers, preschool teachers and parents should work together to understand the importance of early academic and language skills in preschool period. In this regard, policy makers and universities can support projects aimed at increasing children's relevant knowledge and skills.
(ii) Pattern-based Mathematics Education Program can be integrated into Turkish Ministry of National Education Program in accordance with all age groups. (iii) In line with the principles and characteristics of the Pattern-based Mathematics Education Program, interdisciplinary studies can be conducted based on holistic development.
